The aim of this paper is to analyse the e¤ect of non-pecuniary job attributes on labour supply. We develop a discrete choice model of labour supply where the choice alternatives are characterized by bundles of hours of work and job insecurity. The parameters of the utility function are obtained using maximum simulated likelihood with Halton sequences to account for unobserved heterogeneity in preferences. We compare the predictive power and labour supply elasticities obtained with our model to those of a more traditional model where only discrete hours choices characterize a job. The results show that once job insecurity is included in the discrete choice alternatives, the predictive power of the model improves signi…cantly. Labour supply elasticities are lower than those obtained with a traditional discrete hours model, but not signi…cantly di¤erent. Finally, a decrease of job insecurity at work has a positive and signi…cant e¤ect on participation, implying that policies aimed to improve working conditions could be used to in ‡uence labour supply decisions.
Introduction
During the last decades, signi…cant progress has been made on issues related to labour supply speci…cation and estimation. However, an important question that has been largely left aside is the e¤ect of working conditions on labour supply. The aim of this paper is to develop a discrete choice model of labour supply which incorporates working conditions in the job choice in order to compare the estimated labour supply responses in this model with those of a model where only a discrete hours set characterizes job alternatives.
Discrete choice models of labour supply have become increasingly popular as they overcome most di¢ culties encountered by the traditional approach based on a continuous set of hours. Most di¢ culties related to the estimation of continuous labour supply models arise due to non-linearities and non-convexities in the budget sets produced by the presence of complex tax and bene…t systems. Further complications arise when the purpose is to estimate labour supply for couples, as the utility function has to be maximized subject to a three dimensional budget constraint, with female leisure, male leisure and total household consumption (see Creedy and Kalb (2005) ). Di¤erent studies based on the continuous approach have accounted for non-convex budget sets and joint labour supply (see Arrufat and Zabalza (1986) , Hausman (1985) , Hausman and Ruud (1984) ). However, because of the computational di¢ culties, the speci…cation of the utility function and labour supply functions needs to be restrictively simple. For instance, Hausman and Ruud (1984) calculate estimates of joint labour supply with non-convex budget sets, specifying a ‡exible functional form of the utility function but remark that the methodology becomes very di¢ cult to apply when other functional forms are used.
Contrary to continuous labour supply models, the idea behind the discrete choice approach is to de…ne a …nite number of working hours alternatives and to explicitly specify a utility function characterizing the individual's utility at each of the alternatives of the discrete hours set. The estimation of the discrete choice model provides then the parameters de…ning the shape of the utility function. The main critiques to discrete labour supply models concern the incomplete use of information and the rounding error generated by the discretization of the choice set. However, this approach o¤ers the main advantage that it facilitates dealing with non-linear and non-convex budget sets as well as accounting for multiple goods in the utility function.
Most studies, using either the discrete or the continuous approach, take income (consumption) and hours of work (leisure) as the only choice variables a¤ecting individuals'labour supply decisions. However, we agree with Dagsvik and Strom (2004) that "hours of work and income are only two out of several job related attributes, which are important for individual behaviour in the labour market". From the literature on job satisfaction we know that adverse working conditions have an important e¤ect on labour market decisions, through their impact on individuals'satisfaction at work. For instance, worker's intentions to quit increase due to low job satisfaction produced by poor working conditions (see Böckerman and Illmakunnas (2005) ; Böckerman and Illmakunnas (2007) ). Adverse working conditions have also an e¤ect on decisions related to absenteeism (Clegg (1983) ) as well as on early retirement (Siegrist et al. (2007) ). It seems therefore reasonable to consider that individuals care about other aspects of work than merely earnings, when they make labour supply decisions.
Within the discrete choice setup, few studies allow for the introduction of non-pecuniary job attributes in the estimation of labour supply. In Dagsvik (1994) and Dagsvik and Strom (1995) a model of labour supply which accounts for the importance of qualitative factors of jobs is proposed. This model of discrete choice labour supply assumes that the alternatives are characterized by "job packages" which are de…ned by a bundle of hours of work, wage rates and other non-pecuniary job attributes. Other studies on labour supply such as Aaberge, Dagsvik and Strom (1995) , Aaberge and Colombino (2006) and Dagsvik and Strom (2004) use a similar methodology. However, to the best of our knowledge, only job sector has been used as a variable representing nonpecuniary job attributes. Dagsvik and Strom (2004) di¤erentiate for instance between private and public sectors. In this paper we follow a similar approach but we extend the framework to variables related to working conditions (in our case job insecurity) using a much simpler speci…cation than that of Dagsvik (1994) and Dagsvik and Strom (1995) , and others. We use data from wave 10 of the British Household Panel Survey (BHPS) which corresponds to the years 2000-2001.
The paper is structured as follows. Section 2 presents two di¤erent discrete choice models to be used in our labour supply analysis. Section 3 describes the data and presents some summary statistics. Section 4 presents the estimates of the structural labour supply models. Section 5 discusses the labour responses in terms of wage elasticities and changes in the predicted probabilities from a decrease of job insecurity. Finally, section 6 concludes.
Discrete choice models of labour supply
In this section we describe two di¤erent types of discrete choice models used to estimate labour supply, namely the conditional logit and nested logit models. Both models are derived under the assumption of utility maximization. Consider individual i chooses among a …nite number of job alternatives, J. The utility obtained from alternative j is U ij , j = 1; :::; J. Individual i chooses alternative j if and only if U ij > U ik , 8k 6 = j: The utility function can be decomposed in a deterministic and a stochastic component 1 : U ij = V ij + " ij , where the distribution of the random vector " i = f" i1 ; :::; " iJ g is given by F (" i ). The probability that a particular alternative j is chosen is:
Depending on the speci…cation of the distribution of the random component, di¤erent discrete choice models can be obtained. In this paper we focus on two di¤erent models. First, a conditional logit model is speci…ed. This model is the most widely used in the analysis of discrete choice labour supply. Second, we develop a nested logit model which corresponds better to the structure of our labour supply model when non-pecuniary job attributes are taken into account.
Conditional logit models
Most discrete choice models of labour supply are conditional logit models. The conditional logit model is obtained assuming that the stochastic component, " ij is independent and identically distributed over alternatives and follows a type-one extreme value distribution, given by:
Under the conditional logit setup, the probability that alternative j is chosen is given by 2 :
1 For this reason, these models are known as random utility models. 2 See McFadden (1974) for a proof.
In our basic model, individuals choose among a …nite number of working hours alternatives in order to maximize their utility, de…ned over net income and hours of work. We assume that the gross wage rates are …xed and independent of the hours of work. The decision is taken given the gross wage rates and the tax and bene…t system. A tax and bene…t microsimulation is performed in order to calculate the individuals'net income from their gross income (see section 4).
More formally, let h i be the number of hours worked by individual i. We de…ne J discrete hours alternatives so that h ij represents the number of hours worked by individual i under alternative j, with j = 1; :::; J. In our model, four alternatives are de…ned, J = 4: inactivity, part-time, full-time, overtime. Let y ij be individual i's net income given the hours choice h ij and x i a vector of individual characteristics. The net income y ij , when h i = h ij is chosen, is de…ned as:
where w i are gross hourly wage rates, i is non-labour income and the function T (w i ; h ij ; i ; x i ) represents the tax-bene…t rules which depend on gross wages, hours of work, non-labour income and individual characteristics. Several functional forms can be used to specify the deterministic part of the utility function. Here, we de…ne it as a second order polynomial:
The sample likelihood function for the conditional logit model is given by:
where d ij is a dummy equal to one if individual i chooses alternative j and zero otherwise.
Nested logit models
Nested logit models are appropriate when the set of choice alternatives can be grouped into subsets, called nests. More formally, let the set of alternatives j = 1; 2; :::; J be partitioned into M non-overlapping nests denoted B 1 ; B 2 ; :::; B M . The nested logit model is obtained assuming that the stochastic component , " i = (" i1 ; :::; " iJ ) has a cumulative distribution
which is a type of Generalised Extreme Value (GEV) distribution. m is known as the dissimilarity parameter and measures the degree of independence in unobserved utility among alternatives in nest m. The higher the value of m , the greater the degree of independence. For the model to be consistent with utility maximizing behaviour, m must lie in the unit interval (0 < m 6 1) for all m (McFadden (1981)). A value of m = 1 represents complete independence within nest m and in the case m = 1 for all m (no correlation in unobserved utility among all the alternatives in all nests) the standard conditional logit formula is obtained. Values of m > 1, correspond to models consistent with utility maximization for some values of the explanatory variables only. Kling and Herriges (1995) provide the necessary conditions for local consistency with random utility maximization of nested logit models. A negative value of m is inconsistent with utility maximization (McFadden (1981) ). Given the distribution of the unobserved part of the utility, the probability of choosing alternative j 2 B m is given by 3 :
Our basic model of labour supply, presented in section 2.1, could well be speci…ed in a nested logit structure. Individuals would …rst decide whether to work or not. If the choice is to work then they decide whether to work parttime, full-time or overtime. Thus, we have two nests. The …rst nest, B 1 , has only one alternative (inactivity) and the second nest, B 2 , three alternatives (work part-time, full-time or over-time). A total of four alternatives, J = 4. Under our nested logit structure, the probability of choosing alternative j in the participation nest (B 2 ) is:
and the probability of choosing the inactivity alternative (nest B 1 ) is:
where V io is the utility of individual i from inactivity and is the parameter measuring the degree of independence among the alternatives in nest B 2 . The nested logit structure becomes more appropriate once we take into account non-pecuniary job attributes given that these factors are only observed in the case individuals work. More speci…cally, individuals …rst decide whether to work or not. If the individual decides to work then she faces di¤erent job alternatives characterized by bundles of hours of work and other non-pecuniary job attributes. In particular, in our extended model we introduce job insecurity as a non-pecuniary job attribute a¤ecting labour supply. Three job insecurity levels are de…ned and there are therefore nine alternatives in the participation nest (B 2 ) composed by combinations of hours of work and job insecurity levels. More formally, let s ij , represent the level of job insecurity of individual i under alternative j. The deterministic part of the utility function, expressed as a second order polynomial is given by:
and the sample likelihood function is similar to that of the conditional logit.
Unobserved heterogeneity in preferences
The models presented above account for di¤erences in preferences but only for observed individual characteristics. However, unobserved individual characteristics might also a¤ect the choice probabilities, in which case, the estimates obtained above would be biased. In order to take into account unobserved heterogeneity in preferences, random terms can be introduced in the deterministic part of the utility function. These random terms are not only important because they allow to introduce unobserved heterogeneity in preferences but also because they relax the assumption of independence from irrelevant alternatives (IIA) resulting from the extreme value distribution of the latent factor. In fact, the unobserved portion of the utility function becomes correlated over alternatives through the common in ‡uence of the random terms (see Train (1998) and Train (2003) ). Consider for instance our conditional logit model, the deterministic part of the utility function can now be written as 4 :
where v i1 and v i2 are terms of unobserved individual preferences and are assumed to be independent and normally distributed, with density (v). Due to the fact that unobserved components enter the choice probabilities, it is necessary to integrate over their distributions. The sample likelihood function is then given by:
The likelihood is di¢ cult to calculate since it requires the computation of the two dimensional integral (v i = fv i1 ; v i2 g). In order to approximate these integrals we use maximum simulated likelihood. The moments of the distribution of the random terms are estimated within the structural model. Assume that the unobserved heterogeneity component follows a bivariate normal distribution 5 :
, and v = fv 1 ; v 2 g can be calculated by:
where c 11 0 c 21 c 22 is the Cholesky decomposition of the variance covariance matrix de…ned above 6 . It is in fact these Cholesky factors which are estimated within the structural model. The idea behind maximum simulated likelihood is, then, to make R draws for 1 and 2 , for each draw the conditional logit probability is calculated and then averaged over the R draws 7 . This average corresponds to the simulated probability: 4 The speci…cation for our nested logit model with job insecurity is similar but an additional random term is added to represent unobserved heterogeneity in preferences for job insecurity v i = fv i1 ; v i2 ; v i3 g.
5 For the sake of readibility we suppress the subscript for individuals. 6 A Cholesky factor L of a matrix W is de…ned such that LL 0 = W 7 In our model, 50 random draws from the Halton sequences are used, R = 50.
and the simulated sample likelihood to be maximized is then given by the following expression 8 :
Here, we follow Train (2003) and instead of using random draws to obtain 1 and 2 we use Halton sequences 9 . Halton sequences generate quasi random draws. Consider for instance the Halton sequence for number 3 10 , illustrated in Train (2003) . The sequence is generated by dividing the unit interval (0,1) into three parts. The …rst elements of the sequence correspond to the breakpoints: . Then, each of the segments is divided into three parts and the breakpoints of the segments enter the sequence; with the lowest breakpoints in all segments entering before the highest. Each of the nine segments is then divided into three parts, and the dividing points added to the sequence, and so on: ,::: The sequence cycles over the unit interval, providing better coverage than random draws as they progressively …ll in the unit interval evenly and more densely (Train (2003) ). For a sample of observations, one long Halton sequence is generated and a part of the sequence is used for each observation. This insures a better coverage since the gaps left by the draws for one observation are …lled by the draws of the next one. This induces, as well, a negative correlation over observations which reduces the error in the simulated log-likelihood function. By construction, Halton draws are for a uniform density. In order to obtain draws from a standard normal density, the inverse cumulative normal is evaluated for each element of the sequence. Finally, for sequences in several dimensions, a prime number for each dimension must be chosen. The initial elements of each Halton sequence are eliminated because they are highly correlated at least through the …rst cycle of each sequence. Therefore, the number of discarded elements must be at least equal to the largest prime used. Halton sequences have the advantage of reducing integration error and provide faster convergence compared to random draws. In fact, Bhat (2001) shows that, in the framework of mixed logit models, the simulation error is lower using 100 Halton numbers than 1000 random numbers. Train (2001) con…rms this result and attributes the improvement to two reasons. First, Halton numbers provide a better coverage of the domain of integration. Second, the simulated probabilities become negatively correlated over observations which reduces the variance of the log-likelihood function. 8 The same expression applies for the case of a nested logit model, but where P ij is calculated using the nested logit formula. 9 Halton sequences in our estimation are created using the command mdraws from Cappelari and Jenkins (2006) in stata and using Train's(2003) program in GAUSS.
1 0 Halton sequences are usually de…ned in terms of a prime number.
Data
The data for our analysis comes from wave 10 of the British Household Panel Survey containing information for years 2000 and 2001. The BHPS is a nationally representative survey for the United Kingdom, which provides information about individual and household characteristics, wages, other income sources and working conditions. Wave 10 of the BHPS contains 15,603 individuals, however, we restrict our analysis to non married and non cohabitating individuals without children, who gave full interview. This restriction is made for two reasons. First, at this stage, only tax and bene…t rules a¤ecting single individuals with no dependent children were programmed in our tax and bene…t simulation model. Second, this enables us to neglect interactions within the household in the context of labour supply. As it is usually done in the literature, we further exclude individuals in self-employment because their labour supply decisions may di¤er considerably from those of salaried workers. Disabled individuals, full-time student and pensioners are also excluded in order to keep only those individuals available for the labour market. This leaves us with a sample of 690 individuals.
Before restricting our analysis to our sample of interest we need to treat the problem of non-observed gross wages for non-workers. We do this by estimating a two-step Heckman selection model for men and women separately, using the whole sample. We use as regressors the usual variables found in the literature: age, education and region dummies are used for the wage equation while nonlabour income, being married and having children of di¤erent ages are added in the selection equation. The results of the estimation are shown in Table  1 . Most variables present the expected signs both in the selection and in the wage equation. In particular, the higher the level of education, the higher the probability of participation and the higher the wage. Being married increases the probability of working for men and decreases the probability of participation for women, as expected. Participation is lower with the presence of young children in the household and these variables are signi…cant for women. For men only having children aged between 5 and 11 has a negative and signi…cant e¤ect on participation. Non-labour income has the expected negative and signi…cant e¤ect on participation. Finally, the coe¢ cient for the inverse Mill's ratio is positive and signi…cant for women, implying a selectivity and therefore that their observed wages are higher than the wage o¤ers of a random sample. Consider now the distribution of weekly hours of work for men and women in our sample, presented in Figure 1 . 1 2 Contributory Job Seeker's Allowance is a bene…t for the unemployed, conditional on active job search. Only those under state pension age are eligible and the duration is up to 6 months. 1 3 Income support is a means-tested bene…t for those with low income and who are not working.
1 4 Housing bene…t is a means-tested bene…t intended to contribute to the cost of rent for low income households.
1 5 Council tax bene…t is a means-tested bene…t for those with low income who are liable to pay council tax, which is a local tax based on property values.
We observe important peaks for inactivity and full-time work (around 40 hours per week) for both men and women and in the case of women a small peak is observed for part-time work (around 20 hours per week). Taking this into consideration, and given that we estimate the structural labour supply model for men and women together, we de…ne four discrete hours points, characterizing inactivity, part-time work, full-time work and over-work: hrs = f0; 20; 40; 55g which correspond to the intervals 0 5; 6 34; 35 45; > 45. These discrete hours points represent the set of alternatives in our basic model. In the extended model, job insecurity is used as a non-pecuniary job attribute to be included in the job choice bundle. The BHPS provides information concerning satisfaction with job security at work. Job security takes values between 1 and 7 with 1 representing that the individual is "not satis…ed at all" with job security at work and 7, that the individual is "completely satis…ed". In order to save computational time, we regroup values 1 to 3 to represent "low satisfaction with job security", values 5 to 7 to represent "high satisfaction with job security"; and 4 to represent "neither satisfaction nor dissatisfaction". Furthermore, we invert the values of the groups in order to have a variable representing job insecurity. Ten discrete choice alternatives are therefore de…ned for the extended model, representing bundles of hours of work and job insecurity: (hrs; jinsec) where hrs = f0; 20; 40; 55g and jinsec = f1; 2; 3g.
The reminder of this section provides some summary statistics for our sample of interest and for each discrete hours alternative. Table 2 shows that our sample is composed slightly more by men than women. Average age and the percentage of individuals with higher education is rather close for both groups. Men work in average more hours than women and receive in average a higher net income. Finally, women seem to be slightly more dissatis…ed with their job security situation. Concerning the di¤erent discrete hours alternatives, Table 3 con…rms that the two main groups are full-time work and inactivity. Average age is much higher in the part-time work group and this group together with the inactivity group present the lowest percentage of individuals with higher education. In particular, only 28.72% of the inactive individuals have higher education, compared to 54.35%, in full-time work. In terms of job insecurity, the percentage of individuals dissatis…ed is the highest for part-time jobs. 
Empirical results
This section presents the results of the structural labour supply estimation. Three models are estimated. The …rst model is the conditional logit model traditionally used in the discrete choice literature to estimate labour supply when only discrete hours alternatives de…ne the choice set. The second model also takes into account only hours as the variable de…ning the choice alternatives, however, a nested logit speci…cation is used to estimate the parameters of the utility function. Finally, the third model is a nested logit model where the choice set is de…ned by bundles of hours of work and job insecurity levels, in the case individuals choose to work. In all cases, age and education 16 are used as regressors to account for observed heterogeneity in preferences and we account for unobserved heterogeneity by using Halton sequences. Table 4 presents the estimated parameters for these threse models. In general our results are in line with economic theory. Concerning the conditional logit model, marginal utility of income 17 is positive in around 97% of cases and as the coe¢ cient of income square is negative, concavity in income for the utility function is respected for these observations. Marginal utility of hours of work is negative in 54% of cases, however, hours square presents a negative coe¢ cient, contrary to what is expected.
Turning to the nested logit models, the …rst thing to remark is that in both cases, , the parameter of independence among the alternatives in the participation nest is signi…cant. Additionally, in both cases is between 0 and 1. Our nested logit models are therefore consistent with utility maximization and seem more appropriate than a conditional logit model, as is di¤erent from unity. Marginal utility of income is positive in around 80% of cases in the basic nested logit model and 90% of cases in the extended model. Moreover, income square presents a negative coe¢ cient in both cases, as it is required to obtain concavity in income for the utility function. Marginal utility of hours is negative only in 48% of cases in the basic nested logit model, however, when job insecurity is introduced in the job choice, marginal utility of hours becomes negative for 90% of cases. Our labour supply model incorporating non-pecuniary job attributes produces therefore results which are more consistent with economic theory. In both models the coe¢ cient of hours square is negative and signi…cant. As expected job insecurity has a negative e¤ect on individuals' utility, con…rming the importance of non-pecuniary job attributes on labour supply. In particular, marginal utility of job insecurity is negative for around 86% of cases. Finally, it is interesting to observe that unobserved heterogeneity is signi…cant only for hours of work in the conditional logit model. This is explained by the fact that, under the nested logit structure, the parameter captures the correlation in unobserved utility among alternatives in the participation nest. is signi…cant and di¤erent from 1, implying an important correlation among these alternatives. In the absence of the nested logit structure, this correlation is captured by the unobserved heterogeneity terms. Table A .1 in the Appendix present the three models estimated here, without random terms in preferences. The estimated coe¢ cients of the conditional logit model are quite di¤erent than those presented in Table 4 , as a result of the unobserved heterogeneity terms.
The ability of our model to …t the data can be tested by comparing predicted and observed frequencies. Predicted frequencies are obtained by averaging up individual probabilities for each discrete hours alternative over the whole sample, while observed frequencies are simply the frequencies of each observed choice over the whole sample. It can be seen from Table 5 that our nested logit model with job insecurity performs much better than the traditional conditional logit model. In fact, almost a perfect …t is obtained for our sample of single and childless individuals. However, once we compare the …t for men and women separately, we observe that our model underpredicts part-time work for females and overpredicts part-time for males. We belief that this problem is related to the estimation of the parameters for men and women together, rather than to a model misspeci…cation. In fact, it is most likely that di¤erences in preferences exist among both groups, although we consider a rather homogenous group of only single and childless individuals. Nevertheless, a separate estimation for men and women was not possible due to the reduced size of our sample 18 . The nested logit model with job insecurity produces better predictions than the conditional logit also in the absence of random terms in preferences, as can be seen from Table A .2 in the Appendix. 5 Labour supply elasticities and responses to changes in job insecurity
The parameter estimates obtained in the previous section can be used to calculate labour supply elasticities and to analyse the e¤ects of policy reforms on participation and labour supply. The aim of this section is twofold. First, wage elasticities obtained with our extended nested logit model are compared to those of the traditional conditional logit model. Then, using our extended model, we analyse the e¤ect of a change in job insecurity on labour suppy.
Labour supply elasticities in discrete choice models are calculated numerically using the estimated parameters of the utility function (see Creedy and Kalb (2005) ). First, we increase gross hourly wages by 1% and compute the new disposable income for each alternative using our tax and bene…t microsimulation model. Then, with the parameters from the utility function, obtained in the previous estimation, we calculate the average simulated probability of being at each alternative for both the old and the new value of disposable income 19 . These probabilities are then used to compute the expected value of labour supply before and after the wage increase, following:
Finally, labour supply elasticities are computed numerically by dividing the percentage change in expected labour supply by the percentage change in wages, 1% in this case. Table 6 shows the elasticities obtained for men and women with both the conditional logit and the nested logit models. The three models estimated provide labour supply elasticities which are quite in line with previous studies (2011). In fact, elasticities for childless single individuals are in general very small, between 0 and 0.3 and there is no systematic di¤erence between men and women. Our basic conditional logit model provides a labour supply elasticity of 0.0461 and the elasticities do not di¤er signi…-cantly from men to women. When the nested logit structure is used, labour supply elasticities decrease, both in the case when only hours enter the choice set and when job insecurity is taken into account. In order to test whether these di¤erences are signi…cant, we created bootstrapped con…dence intervals for the conditional logit elasticities using 1000 repetitions. Elasticities of the three models turned out to be not signi…cantly di¤erent, as both nested logit elasticities fall within the calculated con…dence intervals of the conditional logit. In our extended nested logit model, a further distinction can be made between di¤erent levels of job insecurity. We observe that female labour supply elasticities increase with the level of job insecurity. This result suggests that wage increases would have a stronger e¤ect when people face adverse conditions at work. In the case of men, the results are less clear. Elasticities are higher for men in high job insecurity jobs compared to those with low job insecurity. However, labour supply elasticities of the middle group are considerably higher than for the other groups.
In addition to the calculation of labour supply elasticities, our extended nested logit model allows us to analysis the e¤ect of non-pecuniary job attributes, job insecurity in our case, on labour supply. However, because of the qualitative nature of our job insecurity variable, the same methodology used to calculate wage elasticities cannot be applied. Here we analyse the e¤ect of a decrease of job insecurity by observing the change in predicted probabilities calculated with our model. We decrease levels of job insecurity for all individuals, this means that those individuals who presented high job insecurity are now attributed a medium level of job insecurity and those who reported a medium level of job insecurity are now attributed a low level of job insecurity. Table 7 presents the predicted probabilities calculated with our model before and after the decrease in job insecurity. From the results, we observe that a decrease in job insecurity has a positive and signi…cant e¤ect on participation. In fact, the probability of inactivity decreases by 2.92% after the improvement of job security conditions. All working alternatives present an increase with the most important being that of full-time work (2.16%). This result is particularly interesting in terms of policy because objectives oriented to providing incentives for participation could be achieved through the channel of improving non-pecuniary job attributes, and not only through monetary incentives. However, it is important to remark that this labour supply model doesn't take into account the reaction of …rms to policies aimed to improve working conditions. In fact, from the demand side, providing better working conditions could be linked to a decrease in wages, which will result in a negative e¤ect of labour supply and therefore the total e¤ect would be ambiguous. In any case, the results presented here suggest that non-pecuniary job attributes have an e¤ect on individuals'labour supply decisions.
Conclusion
The aim of this paper was to provide an insight about the e¤ect of non-pecuniary job attributes on labour supply. Two di¤erent types of discrete choice models were used. We …rst estimated a conditional logit model where the choice set is de…ned only by discrete hours alternatives. This is the approach most widely used to estimate discrete choice labour supply. Then, we speci…ed a nested logit model where the choice set is still de…ned only by hours alternatives but where individuals …rst decide whether to work or not and then choose among the alternatives of part-time, full-time or overtime. Finally, we proposed a nested logit model where the choice set is de…ned by bundles of hours of work and job insecurity, for those individuals who choose to work. The estimation of these structural labour supply models was done using maximum simulated likelihood with Halton sequences in order to account for unobserved heterogeneity in preferences.
Di¤erent observations can be drawn from our work. First of all, the nested logit structure seems appropriate for the analysis of labour supply. In fact, the dissimilarity paramater among the alternatives in the participation nest is significant and smaller than one, as required. Second, as expected, job insecurity has a negative e¤ect on individuals'utility, with a calculated marginal utility which is negative for around 86% of the observations. Moreover, the speci…cation of the model is more consistent with economic theory as the marginal utility of hours turns also negative in around 90% of cases, while it attained only around 50% with the two other models. Third, the predictive power of the model improves considerably for our whole sample when job insecurity is included in the nested logit model. Fourth, labour supply elasticities calculated with the extended model are lower than those of a conditional logit model, although these di¤erences are not signi…cant. Moreover, elasticities for individuals working in high job insecurity jobs are higher than for those in low insecurity jobs implying that people working under adverse job security conditions respond more to wage changes. Finally, a decrease of job insecurity decreases the probability of inactivity by 2.92%, suggesting that policies aimed to improve working conditions could be used to in ‡uence labour supply decisions.
Several extensions can be considered for the analysis presented in this paper. First of all, the analysis of the e¤ect of job insecurity could be extended to other groups, such as lone parents or couples with children. Second at this stage we did not take into consideration the relationship between wages and job security, nevertheless, in the case some sort of trade-o¤ exists, this needs to be accounted for in our labour supply estimation. Another important aspect is the incorporation of other non-pecuniary job attributes in the analysis. Here we only included job insecurity, however, many other factors at work may have an e¤ect on labour supply decisions. Finally, a comparative analysis of the e¤ect of policy reforms on labour supply and income distribution can be performed for the basic and the extended labour supply model.
A Discrete choice labour supply without unobserved heterogeneity in preferences 
